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(54) MANUFACTURING SEMICONDUCTOR UGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress stresses from growing due 
to film thickness difference on a transparent substrate for avoiding 
cracks in light emitting element parts. 

SOLUTION: Surface of a GaAs substrate is epitaxially grown to 
form an n-type clad layer 14, an active layer 15 and a p-type clad 
layer 1 6. After adhering a p-type transparent substrate 1 9 to the p~ 
type clad layer 16 surface at the room temp., the GaAs substrate is 
removed. At the room temp, an n-type transparent substrate 20 is 
adhered to the clad layer 14 surface via an n-type In0.5Ga0.5P 13. 
The re after, transparent substrates 1 9, 20 and the clad layers 1 6, 
14 are adhered at a high temp. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semi-conductor light emitting device characterized by being the 
manufacture approach of a semi-conductor light emitting device of pasting up a transparence substrate, inserting 
the light emitting device section from both sides with a transparence substrate, carrying out high temperature 
processing of these, and pasting up. 

[Claim 2] Said high temperature processing is the manufacture approach of the semi-conductor light emitting device 
according to claim 1 characterized by processing said light emitting device section and said transparence substrate 
of both sides collectively, and pasting up. 

[Claim 3] At the process to which are the manufacture approach of a semi-conductor light emitting device of 
pasting up a transparence substrate, and the front face of a compound semiconductor substrate is made to carry 
out epitaxial growth of the light emitting device section, and a room temperature On the other hand, at the process 
of said light emitting device section which pastes up the 1st transparence substrate on a field, the process which 
removes said compound semiconductor substrate and exposes the another side side of said light emitting device 
section, and a room temperature The manufacture approach of the semi-conductor light emitting device 
characterized by including the process which pastes up the 2nd transparence substrate on the another side side of 
said light emitting device section, and the process which carries out high temperature processing of said the 1st and 
2nd transparence substrates and said light emitting devices, and pastes these up. 

[Claim 4] The temperature of said high temperature processing is the manufacture approach of the semi-conductor 
light emitting device according to claim 1 or 3 characterized by being 500 degrees C thru/or 1200 degrees C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semi-conductor light emitting 
device of pasting up a transparence substrate on the epitaxial film of a light emitting device especially, with respect 
to the manufacture approach of a light emitting device of having used the transparence substrate. 
[0002] 

[Description of the Prior Art] As for the semi-conductor light emitting diode (LED) using this kind of transparence 
substrate, the transparence substrate is formed in one direction and another side side of the LED light emitting 
device section of for example, a 4 yuan InGaAlP system. It is possible to create LED of all light fields by changing 
the presentation ratio of said 4 yuan. However, since the lattice constant of a transparence substrate and the light 
emitting device section is not in agreement, lattice matching is not carried out. Therefore, when the light emitting 
device section is directly formed on a transparence substrate, it is difficult to form a good epitaxial film on a 
transparence substrate. 

[0003] Therefore, as shown in drawing 8 thru/or drawing 14 , after growing the light emitting device section 
epitaxially on a GaAs substrate, a GaAs substrate is removed and the thing of the light emitting device section for 
which a transparence substrate is formed in a field and an another side side one by one on the other hand is 
common. Below, the manufacture approach of the conventional semi-conductor light emitting device is explained. 
[0004] First, as shown in drawin g 8 , the etching stop layer 32 is formed on the GaAs substrate 31, and p mold 
cladding layer 33 is formed on the etching stop layer 32. A barrier layer 34 is formed on this p mold cladding layer 
33, and n mold cladding layer 35 is formed on a barrier layer 34. The cap layer 36 is formed on this n mold cladding 
layer 35. Thus, the light emitting device section is formed of epitaxial growth. 

[0005] As shown in drawing 9 , the cap layer 36 is removed by etching and the front face of n mold cladding layer 35 
is exposed. 

[0006] As shown in drawing 10 , n mold transparence substrate 37 which are 10 thru/or 50 micrometers is formed in 
the front face of n mold cladding layer 35 for thickness of epitaxial growth. 

[0007] As shown in drawing 1 1 , the GaAs substrate 31 is removed by etching and the front face of the etching stop 
layer 32 is exposed. 

[0008] As shown in drawing 1 2 , the etching stop layer 32 is removed by etching and the front face of p mold 
cladding layer 33 is exposed. 

[0009] As shown in drawin g 13 , p mold transparence substrate 38 which is 250 micrometers pastes [ thickness ] 
the front face of p mold cladding layer 33 by thermocompression bonding. 

[0010] As shown in drawing 14 , metal electrodes 39 and 40 are formed in the front face of n mold transparence 

substrate 37 and p mold transparence substrate 38, respectively. 

[0011] 

[Problem(s) to be Solved by the Invention] the manufacture approach of the above-mentioned conventional semi- 
conductor light emitting device — setting — ohmic one with the good adhesion side of p mold cladding layer 33 and 
p mold transparence substrate 38 — ** — it is required for a sake to paste up by elevated temperature 
thermocompression bonding. However, in case the thickness of n mold transparence substrate 37 which is the 
epitaxial growth film pastes up p mold transparence substrate 38 on p mold cladding layer 33 front face by 
thermocompression bonding since it is thin, and it puts the light emitting device section with the transparence 
substrates 37 and 38 compared with the thickness of p mold transparence substrate 38, the stress by the 
difference of the coefficient of thermal expansion of cladding layers 33 and 35 and the transparence substrates 38 
and 37 generates it. According to the thickness difference of the transparence substrates 37 and 38, as the 
generated stress does not negate each other and it is shown in drawing 15 , curvature arises in the light emitting 
device section, and a crack 40 mainly occurs. Therefore, there was a problem that the luminescence property of 
LED deteriorated sharply. 

[0012] In order to solve this, it is possible to make thickness of n mold transparence substrate 37 the same as that . 
of the thickness of p mold transparence substrate 38. However, since this needs to lengthen time amount of 
epitaxial growth, the processing time becomes long and it is not a best policy. 

[0013] The place which it is made in order that this invention may solve the above-mentioned technical problem, 
and is made into the purpose is to offer the manufacture approach of the semi-conductor light emitting device 
which can control generating of the crack of the light emitting device section. 
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[0014] 

[Means for Solving the Problem] In order to attain said purpose, the means shown below is used for this invention. 
[0015] It is the manufacture approach of a semi-conductor light emitting device of pasting up a transparence 
substrate, and the manufacture approach of the semi-conductor light emitting device of this invention sandwiches 
the light emitting device section from both sides with a transparence substrate, it carries out high temperature 
processing of these, and pastes it up. 

[0016] Said high temperature processing processes said light emitting device section and said transparence 
substrate of both sides collectively, and is pasted up. 

[0017] Moreover, the manufacture approach of the semi-conductor light emitting device of this invention At the 
process to which are the manufacture approach of a semi-conductor light emitting device of pasting up a 
transparence substrate, and the front face of a compound semiconductor substrate is made to carry out epitaxial 
growth of the light emitting device section, and a room temperature On the other hand, at the process of said light 
emitting device section which pastes up the 1st transparence substrate on a field, the process which removes said 
compound semiconductor substrate and exposes the another side side of said light emitting device section, and a 
room temperature The process which pastes up the 2nd transparence substrate on the another side side of said 
light emitting device section, and the process which carries out high temperature processing of said the 1 st and 2nd 
transparence substrates and said light emitting devices, and pastes these up are included. 
[0018] The temperature of said high temperature processing is 500 degrees C thru/or 1200 degrees C. 
[0019] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing 
below. 

[0020] Drawing 1 thru/or drawing 6 show the case where this invention is applied to the manufacture approach of a 
green semi-conductor light emitting device. 

[0021] First, as shown in drawin g 1 , the n mold GaAs layer 12 which is 0.5 micrometers is formed [ thickness ] for 
thickness for example, on the GaAs substrate 11 which is 250 micrometers, and n mold In0.5Ga0.5P layer 13 whose 
thickness is 0.2 micrometers is formed on this n mold GaAs layer 12. On this n mold In0.5Ga0.5 P layer 13, n mold 
cladding layer (InO.5aluminumO.5P layer) 14 which is 0.6 micrometers is formed for thickness, and the P type barrier 
layer (In0.5 (Ga0.55aluminum0.45) 0.5P layer and P type concentration are 5x1016 thru/or 2x1017cm-3) 15 which is 
1.0 micrometers is formed for thickness on this n mold cladding layer 14. On this P type barrier layer 15, the P type 
cladding layer (InO.5aluminumO.5P layer) 16 which is 1.0 micrometers is formed for thickness, and the P type etching 
stop layer (GaAs layer) 17 which is 0.01 micrometers is formed for thickness on this P type cladding layer 16. On 
this etching stop layer 17, n mold cap layer (In0.5 (Ga0.7aluminum0.3) 0.5P layer) 18 which is 0.02 micrometers is 
formed for thickness. Thus, the light emitting device section is formed in same batch of epitaxial growth. 
[0022] Next as shown in drawing 2 , n mold cap layer 18 and p mold etching stop layer 17 are etched, and the front 
face of p mold cladding layer 16 is exposed. Then, the particle of the natural oxidation film (not shown) formed on 
exposed p mold cladding layer 16 and p mold cladding layer 16 front face is removed. Moreover, the natural oxidation 
film and particle of p mold transparence substrate (GaP substrate) 19 front face which are pasted up on p mold 
cladding layer 1 6 shown in drawing 3 are also removed beforehand. This p mold transparence substrate 1 9 is 
manufactured by the production process different from the light emitting device section. 

[0023] Then, as shown in drawin g 3 . the front face of p mold transparence substrate 1 9 which is 250 micrometers 
pastes [ thickness ] the front face of p mold cladding layer 1 6 at a room temperature. 

[0024] Next, as shown in drawin g 4 , the GaAs substrate 1 1 of the n mold InO.5GaO.5P1 3 lower part and the n mold 
GaAs layer 1 2 are removed by etching. 

[0025] Then, the surface natural oxidation film (not shown) and the particle of n mold transparence substrate (GaP 
substrate) 20 pasted up on n mold InO.5GaO.5P1 3 shown in drawing 5 are removed beforehand. This n mold 
transparence substrate 20 is manufactured by the production process different from the light emitting device 
section. 

[0026] Then, as shown in drawing 5 , n mold transparence substrate 20 which is 250 micrometers pastes 
[ thickness ] the front face of n mold InO.5GaO.5P1 3 at a room temperature. 

[0027] Next, it is heated by 800 degrees C with a sink, for example, the adhesion side of n mold cladding layer 14 
and n mold transparence substrate 20 bundles up Ar gas through the adhesion side of p mold cladding layer 1 6 and 
p mold transparence substrate 19, and n mold InO.5GaO.5P1 3, and elevated-temperature adhesion is carried out 
Then, the above-mentioned wafer is cooled at a room temperature. In addition, as temperature at the time of hot 
adhesion, not to necessarily be limited to 800 degrees C, for example, what is necessary is just 500 degrees C 
thru/or 1 200 degrees C. 

[0028] Next, as shown in drawin g 6 , the mediation layer 21 which consists of Au (for example, AuGe which contains 
germanium 0.5%) containing germanium which is 1 thru/or lOnm is formed for thickness on n mold transparence 
substrate 20. 

[0029] Next the transparent electrode 22 which consists of ITO (mixed film of In oxide-film and Sn oxide film) film is 
formed on the mediation layer 21 of sputtering. Under the present circumstances, the ratio (ArO) of Ar and O sets 
substrate temperature to 100:1 with room temperature (22 degrees C) extent, and a degree of vacuum is set for 
example, to 1x10-3Torr. 

[0030] Next the metal electrode 23 which consists of Au is formed on a transparent electrode 22. and the rear-face 
electrode 24 which consists of AuBe which contains Be 1% is formed in the front face of p mold transparence 
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substrate 19. Then, in Ar ambient atmosphere, 450 degrees C is performed for temperature and heat treatment for 
15 minutes is performed for the processing time. 

[0031] Next, a scribe is performed and chip-ized by the wafer. Then, the closure is carried out with a resin package. 
[0032] According to the gestalt of the above-mentioned implementation, while pasting up p mold transparence 
substrate 19 on p mold cladding layer 16, n mold transparence substrate 20 of the same thickness as this p mold 
transparence substrate 19 is pasted up on n mold cladding layer 14 through n mold InO.5Ga0.5P1 3. That is, since the 
thickness of p mold transparence substrate 19 and n mold cladding layer 14 is the same, it can negate mutually the 
stress produced from elevated-temperature adhesion according to the difference of the coefficient of thermal 
expansion of the transparence substrates 19 and 20 which consist of a dissimilar material, and cladding layers 16 
and 14 at the time of room temperature cooling. For this reason, the curvature of the light emitting device section 
and generating of a crack can be controlled. 

[0033] Moreover, drawing 7 shows the situation of the luminescence brightness of LED after pasting up before 
pasting up a transparence substrate. According to the gestalt of this operation, since neither curvature nor a crack 
occurs in LED, luminescence brightness does not fall, even after pasting up a transparence substrate, as shown in 
this drawing. For this reason, degradation of an LED property can be prevented. 

[0034] moreover — if the temperature at the time of adhesion is the range which is 500 degrees C thru/or 1200 
degrees C in case the transparence substrates 19 and 20 and cladding layers 16 and 14 are pasted up at an 
elevated temperature — ohmic one with a good adhesion side — ** — ** 

[0035] Moreover, since the light emitting device section is put by adhesion of the transparence substrates 1 9 and 
20, the processing time can be shortened rather than the case where a transparence substrate is formed with the 
epitaxial growth film. 

[0036] Furthermore, the thickness of the transparence substrates 19 and 20 can be thickly formed with 250 
micrometers, without applying the processing time. And since the thickness of the transparence substrates 19 and 
20 is thick, area of the side face of the transparence substrates 19 and 20 can be made large. Therefore, since the 
reflector by the transparence substrates 19 and 20 is large, the light reflected in the side face is effectively 
utilizable. Therefore, the luminescence brightness of LED can be raised. 

[0037] In addition, this invention is not limited to the gestalt of the above-mentioned implementation. For example, 
as LED, it can apply also to the light product except green, and the same effectiveness as the above can be 
acquired. 

[0038] Moreover, it is not necessary to restrict the transparence substrates 1 9 and 20 to a GaP substrate for 
example, and they should just be ingredients which are conductivity and are transparence (90% or more of 
permeability) in a visible region like a GaN substrate. 

[0039] In addition, this invention is the range which does not deviate from the summary, and it deforms variously and 

it can be carried out. 

[0040] 

[Effect of the Invention] As explained above, according to this invention, the manufacture approach of the semi- 
conductor light emitting device which can control generating of the crack of the light emitting device section can be 
offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[Drawing 2] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[Drawing 3] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[Drawing 4] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[ Drawin g 5] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[Drawin g 6] The sectional view showing the production process of the semi-conductor light emitting device 
concerning this invention. 

[Drawing 7] Drawing showing the luminescence brightness property of LED of this invention. 

[Drawing 8] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 9] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 10] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[ Drawin g 1 1 ] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 1 2] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 1 3] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 1 4] The sectional view showing the production process of the semi-conductor light emitting device by the 
conventional technique. 

[Drawing 15] The sectional view showing the crack by the conventional technique. 
[Description of Notations] 

1 1 — GaAs substrate, 

12 — n mold GaAs substrate, 

13 — n mold In0.5Ga0.5P layer, 

14 — n mold cladding layer (InO.5aluminumO.5P layer), 

15 — P type barrier layer (In0.5 (Ga0.55aluminum0.45) 0.5P layer), 

16 — P type cladding layer (InO.5aluminumO.5P layer), 

17 — P type etching stop layer (GaAs layer), 

18 — n mold cap layer (In0.5 (Ga0.7aluminum0.3) 0.5P layer), 

19 — p mold transparence substrate (GaP substrate), 

20 — n mold transparence substrate (GaP substrate), 

21 — Mediation layer, 

22 — Transparent electrode, 

23 — Metal electrode, 

24 — Rear-face electrode. 



[Translation done.] 
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